Using an explicit expression for the thermal soliton sector, we compute the would-be divergent terms of the free energy of heterotic strings when a nontrivial homology cycle in the Riemann surface is pinched. Modulo a plausible hypothesis, we find exactly the same critical temperature as in the lowest order. We also make some comments on the validity of our hypothesis. Our result is consistent with recent findings on the constant asymptotic form of the decay width for closed strings.
In this paper we will show this not to be the case, using an explicit expression for the thermal soliton sector (which contains all the P-dependent terms).
We find that there is a critical temperature for any genus-g contribution to the thermal free energy (in agreement with Ref. The argument x appearing in the second term of the second member of (3.1) is most interesting. As we shall see in detail in the sequel, it will eventually lead to the twist, which will in turn lead after integration to the cancellation of several terms that would otherwise be diver- 
z =P(1+sI")(n' '), (i&l, g) ] .
1n the second term, in the sum on the second member of (3.1), we shall use the formula (+n' 'zll -n' '). shrunk. This can be understood if we realize that the odd spin structure that we choose gives different "one-loop GSO projections" for each handle (there is at least one handle in which we obtain the correct one-loop GSO projection). This result could not be true if we had full modular invariance because the order of the leading term in this limit must be modular invariant.
These gauges are closely related to the picturechanging formalism and the mentioned ambiguity. ' to find an expression for A"'"'"";,satisfying our hypothesis in an explicit modular-invariant way. An expression with these properties exists and, furthermore, it vanishes identically before integration over the moduli space. All that will be explained in more detail in a forthcoming paper.
